Abstract. We give a transformation formula for the "second order" mock theta function
Introduction and Statement of Results
We study the transformation formula for the q-series D 5 (q) defined by
(−q) n (q; q 2 ) n+1 q n = 1 + 2 q + 4 q 2 + 6 q 3 + 10 q 4 + 16 q 5 + 23 q 6 + · · ·
where as usual we mean q = exp(2 π i τ ) with τ ∈ H. This q-series can be rewritten as
which can be proved by setting α = q, β = q, γ = 0, z = q 2 in the following transformation formula of the q-hypergeometric functions (see, e.g.,
KAZUHIRO HIKAMI
The q-series D 5 (q) was introduced in [7] in connection with the quantum invariant of three-manifold. The definition (1) can be extended to |q| > 1, and we can introduce a new q-series by replacing q with 1/q in the summand of (1);
A limiting value of D * 5 (q) when q is the root of unity is related to the SU(2) Witten-Reshetikhin-Turaev (WRT) invariant τ N (M) [13, 15] for three-manifold M. Precisely, we have [6, 7] 
Here M(2, 2, 2) denotes the Seifert prism manifold Oo0(−1; (2, 1), (2, 1), (2, 1)) (see, e.g., [9, 10] ).
Lawrence and Zagier [8] pointed out that the Eichler integral of the modular form with weight 3/2 has a nearly modular property, and that the WRT invariant for the Poincaré homology sphere is regarded as a limiting value of the Eichler integral. This result is further extended to the WRT invariant for other Seifert fibered manifolds, and especially it was shown that the WRT invariant (5) for the prism manifold M(2, 2, 2) has a nearly modular property under a transformation 1/N ↔ −N [6].
Well known is that the Ramanujan mock theta functions satisfy this type of transformation formula [12, 14] . It is demonstrated in [7, 8] that the Eichler integral which reduces to the WRT invariant for the Poincaré homology sphere gives the fifth order Ramanujan mock theta function when we replace q by 1/q. Therefore the q-series D 5 (q) defined in (1) is expected to be a mock theta functionà la Ramanujan. In this short note, we shall give the transformation formula for the function D 5 (q), and we prove that the function is indeed the mock theta function. Among Ramanujan's mock theta functions, we recall the third order mock theta functions 
